Nitrosylation precedes caspase-3 activation and translocation of apoptosis-inducing factor in neonatal rat cerebral hypoxia-ischaemia.
Excessive nitric oxide (NO) production after cerebral hypoxia-ischaemia (HI) may induce cellular injury in various ways, including reaction with superoxide to form the highly reactive peroxynitrite. We characterized the spatial and temporal formation of peroxynitrite through immunohistochemical detection of nitrosylated proteins. Nitrotyrosine immunoreactivity peaked around 3 h post-HI and was detected in areas of injury, as judged by the loss of microtubule-associated protein-2 (MAP-2) staining, in neurones, glia and endothelial cells. Nitrotyrosine staining co-localized with three other cellular markers of injury, active caspase-3, nuclear translocation of apoptosis-inducing factor (AIF) and an oligonucleotide hairpin probe detecting specific DNA strand breaks. The number of nitrotyrosine-positive cells at early time points outnumbered the cells positive for the other three markers of injury, indicating that nitrosylation preceded caspase-3 activation. Pharmacological inhibition of neuronal and inducible nitric oxide synthase (nNOS and iNOS) using 2-iminobiotin, which has been demonstrated earlier to be neuroprotective, significantly reduced nitrotyrosine formation and caspase-3 activation, but not nuclear translocation of AIF, in cortex and striatum of the ipsilatral hemisphere. In summary, nitrotyrosine is an early marker of cellular injury and inhibition of nNOS and iNOS is a promising strategy for neuroprotection after perinatal HI.